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Abstract

Human immunodeficiency virus (HIV) and hepatitis C virus (HCV) infections
are increasing among young adults, and males who have sex with males
(MSM) are at high risk for both infections. Limited Hawai’i data exists on the
extent to which populations, such as MSM, are engaging in behaviors that
place them at increased risk for either infection. This analysis quantified the
proportion of Hawai'i public high school students who are MSM and are at
risk for HCV and HIV infections. Data from the 2013, 2015, and 2017 Hawai'i
Youth Risk Behavior Surveys (YRBS) were combined (n=16,751) to investigate
the prevalence of risk factors associated with HIV and HCV infections (eg,
sexual risk behaviors, substance use) and protective factors among MSM
public high school students. Among sexually experienced male students
(n=3,391), 13.1% were classified as MSM and among these, 40.3% identi-
fied as heterosexual despite reporting same-sex sexual contact. Multivariate
modeling demonstrated that MSM students are significantly more likely than
non-MSM students to engage in behaviors that increase their risk for HIV
and HCV infections (composite risk variable; adjusted Prevalence Ratio:
1.40, 95% Cl 1.15 - 1.70) and are significantly less likely to have protective
factors. Evidence-based prevention strategies for reducing HIV and HCV risk
behaviors while improving protective factors among sexual minority youth in
Hawai ‘i are necessary and must address sexual behavior along with other
dimensions of sexual orientation.
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Introduction
Hepatitis C virus (HCV) infection is increasing among young
adults (<30 years) in the United States due to rising injection
drug use linked to the opioid epidemic.' Young males who have
sex with males (MSM) are at a heightened risk for Human im-
munodeficiency virus (HIV) infection,?and concomitant HCV
co-infection.’ Sexual transmission of HCV, even without self-
reported exchange of blood between partners during sex, has
been noted among MSM co-infected with HIV.* Substance use is
associated with HCV and HIV transmission, and sexual minority
high school students have a greater prevalence of self-reported
substance use behaviors compared to their heterosexual peers.’
Between2011 and 2013 in Hawai‘i,acute HCV diagnoses for
young adults under 30 years who inject drugs more than doubled
and nearly half of new HIV diagnoses between 2010-2015 were
among males under 34 years.” This study examines data from

the Hawai‘i Youth Risk Behavior Survey (YRBS) to understand
the extent to which young MSM in Hawai ‘i engage in behaviors
that increase their risk for HCV and HIV infections. This is the
first analysis of its kind to look exclusively at male students in
Hawai’iand will provide insight into the demographic profile of
MSM students. This study will also compare this population’s
reported prevalence of the risk behaviors associated with HIV
and HCV infections to that of non-MSM students. Understand-
ing the risk and protective factors of young MSM may inform
targeted interventions to decrease risk in this population.

Methods

Youth Risk Behavior Survey

The Hawai’i YRBS is a biennial cross-sectional school-based
survey of 9th-12th grade students who attend public schools.
In Hawai‘i, YRBS uses a two-stage cluster sample design to
generate representative data on the prevalence of risk behaviors
and protective factors among students. In 2015, survey admin-
istration in Hawai‘i changed from an active (opt-in) to a passive
(opt-out) consent process for students. This analysis combined
data from the 2013, 2015, and 2017 Hawai‘i surveys, with
overall response rates ranging from 60.0% to 78.0%. Detailed
methodology of the YRBS has previously been published.?

Statistical Analyses

In this analysis, students were considered to be MSM based on
their answers to two questions —one assessing the student’s sex,
and the other assessing the sex of the student’s sexual contacts.
Students who identified as male and reported sexual contact
with only males or both females and males were classified as
MSM. Male students who reported sexual contact exclusively
with females were classified as males who have sex with only
females (ie, non-MSM). The Hawai‘i YRBS questionnaire
measures several behaviors associated with increased risk for
HCYV and HIV infections and some protective factors that may
reduce risk.'# These risk factors include drinking alcohol or
using drugs before last sexual intercourse among currently sexu-
ally active students (those who had sexual intercourse during
the three months before the survey); not using a condom during
lastsexual intercourse among currently sexually active students;
currently using alcohol, cigarettes,or marijuana (on atleast 1 day
during the 30 days before the survey); ever injecting any illegal
drug; ever using otherillicit drugs (includes methamphetamine,
cocaine, ecstasy, heroin, or hallucinogenic drugs); ever using
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prescription pain medicine without a doctor’s prescription or
differently than prescribed (2017 YRBS only); and seriously
considering suicide during the 12 months before the survey.
The protective factors include having an adult outside of school
they could talk to about important things; and having an adult
in their school they could talk to about a problem. A composite
variable limited to currently sexually active students was cre-
ated by combining responses to the questions on condom use
and ever injection of any illegal drug (ie, HCV/HIV composite
risk). Students were considered to be at risk if they had not used
a condom during their last sexual intercourse or ever injected
any illegal drugs, while students were considered not at risk if
they had used a condom during last sexual intercourse and had
never injected any illegal drugs.

The three survey cycles included a total of 16,751 high school
students. Analyses were restricted to male students with prior
sexual contact, resulting in a final analytic sample of 3,391
students. Bivariate analyses compared demographic charac-
teristics (eg, race/ethnicity, sexual identity, and grade) of the
sample by MSM status, with significant differences determined
by the chi-square test. Students were classified into race/ethnic
categories based on criteria established by Hawai‘i.’

Weighted prevalence estimates and 95% confidence intervals
(CI) of risk behaviors and protective factors were calculated by
MSM status. Adjusted prevalence ratios (aPR) and corresponding
95% Cls were calculated in separate logistic regression mod-
els for each of the risk and protective factors, with the MSM
classification (Yes vs No) serving as the independent variable.
Model covariates included race/ethnicity and grade. All statistical
analyses were conducted using SAS-callable SUDAAN 11.0.1
(RTT International, Research Triangle Park, North Carolina).
P-values <.05 were considered statistically significant. The
Hawai‘i State Departments of Health and Education approved
this study. Additionally, it received an exempt status from the
Hawai‘i State Department of Health Institutional Review Board.

Results

Among male students in Hawai‘i who reported previous sexual
contact, 13.1% were classified as MSM. MSM students were
similar to non-MSM in race/ethnicity and grade distribution
(Table 1).Ofnote,40.3% of MSM students reported their sexual
identity as heterosexual.

Table 1. Demographic Characteristics among Male High School Students by MSM# Status — Hawai'i, Youth Risk Behavior Surveys,
2013, 2015, and 2017
MSM: high school students Non-MSM® high school students
Population P-value
No (%) Cle No (%) Cl
Total 464 (13.1%) (11.5,14.9) 2,927 (86.9%) (85.1,88.5)
Grade %° %°
9th 18.1% (13.0,24.6) 18.9% (15.8,22.3)
10th 22.6% (17.2,29.2) 24.0% (20.0,28.5)
P=.9442
11th 27.4% (19.5,37.0) 26.3% (22.3,30.7)
12th 31.9% (24.7,40.1) 30.8% (27.1,34.8)
Race/Ethnicity
White® 12.5% (8.4,18.0) 16.2% (13.0,20.0)
Asian’ 37.4% (30.0,45.4) 32.8% (29.4,36.4) P 0833
Native Hawaiian and other Pacific Islander? 27.2% (22.1,33.0) 31.5% (27.8,35.6) '
Other" 22.9% (18.4,28.2) 19.4% (18.1,20.9)
Sexual Identity
Heterosexual (straight) 40.3% (33.347.7) 95.1% (93.9,96.0)
Gay or lesbian 20.6% (16.2,25.9) 1.3% (0.9,2.0)
P<.0001
Bisexual 29.1% (21.7,37.8) 2.1% (1.4,3.1)
Not Sure 10.0% (6.3,15.6) 1.6% (1.1,2.3)

2Male high school students who had sexual contact with males or with both males and females.

®Male high school students who had sexual contact with only females.
°95% confidence intervals.

“Due to rounding, column totals might not round up to 100%.
#Non-Hispanic White.

fAsian consists of non-Hispanic Filipino, non-Hispanic Japanese, and non-Hispanic Other Asian.
9Native Hawaiian and Other Pacific Islander consists of non-Hispanic Native Hawaiian/Part Native Hawaiian, and non-Hispanic Other Pacific Islander.
"Other consists of non-Hispanic America Indian/Alaska Native, non-Hispanic Black, Hispanic/Latino, and Multiple non-Hispanic.
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Table 2. Unadjusted Weighted Prevalence Estimates and Adjusted Prevalence Ratios for Risk Factors Associated with Human
Immunodeficiency Virus (HIV) and Hepatitis C Virus (HCV) Infections among Male High School Students by MSM Status® —
Hawai', Youth Risk Behavior Surveys, 2013, 2015, and 2017

MSM high school Non-MSM® high school Adjusted®

Behavior students students Prevalence cl

v, cl % cl Ratios
Drank alcohol or used drugs before last sexual intercourse® 42 (28.4%) (18.4,41.1) 287 (24.4%) (20.2,29.1) 1.20 (0.74,1.94)
Did not use a condom during last sexual intercourse® 71(58.9%) (44.3,72.1) 515 (47.2%) (42.3,52.2) 1.28 (1.00,1.64)
Currently drank alcohol 215 (52.8%) (43.2,62.2) 1075 (40.7%) (37.7,43.7) 1.24 (1.02,1.50)
Currently smoked cigarettes® 127 (26.9%) (21.6,33.0) 469 (16.3%) (14.2,18.5) 161 (1.20,2.16)
Currently used marijuana” 185 (38.6%) (30.1,47.9) 1027 (34.1%) (31.7,36.7) 1.10 (0.88,1.38)
Ever used prescription pain medicine’ 76 (40.0%) (31.5,49.1) 181 (18.4%) (13.9,24.0) 2.23 (1.54, 3.23)
Ever injected any illegal drug’ 86 (19.5%) (13.9,26.7) 117 (3.5%) (2.7,4.5) 477 (2.98,7.65)
Ever used other illicit drugs* 203 (42.8%) (34.7,51.2) 590 (20.2%) (17.8,22.9) 1.99 (1.64,2.42)
Seriously considered attempting suicide' 126 (28.2%) (22.0,35.4) 389 (14.2%) (12.3,16.3) 2.00 (1.58,2.52)
(HHelff)’“rf':k Somjsi(gfv)’ Human Immunodeficiency Virus | gg 6a o0 | (555787) | 533(493%) | (447,53.9) 140 (1.45,1.70)
ﬁnfg’oftgn?‘t’r:‘i'r‘]g"smde of school they could talk to about | 555 58790y | (509,66.1) | 1915(73.6%) | (71.0,76.0) 0.80 (0.69,0.92)
Hadanadultintheir school they could talk to abouta problem | 205 (53.2%) (46.1,60.1) 1677 (66%) (62.7,69.2) 0.80 (0.69,0.92)

2Male high school students who had sexual contact with males or with both males and females.

®Male high school students who had sexual contact with only females.
°Adjusted by grade (ie, 9th, 10th, 11th, or 12th) and race/ethnicity.
995% confidence interval.

¢Among students who had sexual intercourse during the three months before the survey.

fAt least one drink of alcohol on at least 1 day during the 30 days before the survey.
90n at least one day during the 30 days before the survey.
"One or more times during the 30 days before the survey.

'Such as codeine, Vicodin, OxyContin, Hydrocodone, and Percocet without a doctor’s prescription or differently than prescribed one or more times during their life. 2017 YRBS only.

IUsed a needle to inject any illegal drug into their body one or more times during their life.

“Methamphetamine, cocaine, ecstasy, heroin, or hallucinogenic drugs use one or more times during their life.

'During the 12 months before the survey.

"Used a needle to inject any illegal drug into their body one or more times during their life and/or did not use a condom during last sexual intercourse, among students who had

sexual intercourse during the three months before the survey.

Compared tonon-MSM students, MSM students had a signifi-
cantly higher prevalence of engaging in several risk behaviors
for HCV/HIV infections: current alcohol use (aPR=1.24,95%
CI: 1.02-1.50); current cigarette smoking (1.61, 1.20-2.16);
ever injecting any illegal drug (4.77, 2.98-7.65); ever using
other illicit drugs (1.99, 1.64-2.42); and seriously considering
suicide (2.00, 1.58-2.52) (Table 2). The HCV/HIV composite
risk variable was significantly higher among MSM students
compared to non-MSM students (1.40, 1.15-1.70). Although
limited to the 2017 YRBS, ever misuse of prescription pain
medicine was also significantly higher among MSM students
compared to non-MSM students (2.23, 1.54-3.23). In terms of
protective factors, MSM students were significantly less likely
than non-MSM students to have an adult outside of school they
could talk to about important things (0.80, 0.69-0.92) and to
have an adult in their school they could talk to about a problem
(0.80,0.69-0.92).

Discussion

More than 40% of the MSM students surveyed identified as het-
erosexual, whichemphasizes the need to target other dimensions
of sexual orientation, such as sexual behavior and attraction,
to successfully identify all students at elevated risk for HCV
and HIV infections. Compared to non-MSM students, more
MSM students engaged in behaviors that increased their risk
for HCV and HIV infections. Of concern, one in five (19.5%)
MSM students in Hawai‘i reported injecting any illegal drug at
least once, nearly six times the prevalence of their non-MSM
peers. MSM students also reported higher misuse of prescription
pain medicine (40.0%), which may increase their likelihood of
future injection drug use.'® Moreover, MSM students reported
higher rates of suicidal ideation and substance use, and lower
rates of important protective factors, such as having an adult
they could talk to inside or outside of school, than non-MSM
students. Additionally, although minority stress experiences
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such as discrimination and prejudice were not explored in this
analysis, they have been associated with substance use, suicide
ideation, and a lack of protective factors in sexual minority
youth."! Much work is needed to address the risks experienced
by this group of adolescents and improve the resources available
to provide a protective safety net for this population.

Limitations

There are some limitations to this analysis. The YRBS is
administered only to youth who attend school, thus is not rep-
resentative of all persons in this age group. In 2012, Hawai‘i
had a 4.7% dropout rate in public high schools, which may
bias our results.'? Furthermore, this data is only representative
of public high school students, and a significant proportion
(15.6%) of students in Hawai‘i attended private schools in
2013.13!4Because no definition was provided for sexual contact,
it is likely that students considered a range of sexual activi-
ties when responding to the sex of sexual contact question,’
and students’ infection risk will differ depending on the type
of sexual contact they experience.' Lastly, data are based on
self-report, and although YRBS questions have demonstrated
good test-retest reliability,® the extent to which behaviors were
over- or under- reported is not known.

Conclusions

This study demonstrates that MSM public high school students
in Hawai‘i are at increased risk for risk behaviors associated
with new HIV and HCV infections. Interventions are needed
to directly address substance use, suicide ideation, inadequate
social supports, and sexual risk behaviors in this population.
However, key opportunities and vulnerable populations may
be missed if screenings and interventions only target youth by
sexual identity, due to substantial discordance between sexual
identity and sex of sexual contacts. The expansion of preven-
tive health and harm reduction services to all youth may benefit
this population.
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